Continuous data arise in most areas of medicine. Familiar clinical examples include blood pressure, ejection fraction, forced expiratory volume in 1 second (FEV 1 ), serum cholesterol, and anthropometric measurements. Methods for analysing continuous data fall into two classes, distinguished by whether or not they make assumptions about the distribution of the data.
Theoretical distributions are described by quantities called parameters, notably the mean and standard deviation.
1 Methods that use distributional assumptions are called parametric methods, because we estimate the parameters of the distribution assumed for the data. Frequently used parametric methods include t tests and analysis of variance for comparing groups, and least squares regression and correlation for studying the relation between variables. All of the common parametric methods ("t methods") assume that in some way the data follow a normal distribution and also that the spread of the data (variance) is uniform either between groups or across the range being studied. For example, the two sample t test assumes that the two samples of observations come from populations that have normal distributions with the same standard deviation. The importance of the assumptions for t methods diminishes as sample size increases.
Alternative methods, such as the sign test, MannWhitney test, and rank correlation, do not require the data to follow a particular distribution. They work by using the rank order of observations rather than the measurements themselves. Methods which do not require us to make distributional assumptions about the data, such as the rank methods, are called non-parametric methods. The term non-parametric applies to the statistical method used to analyse data, and is not a property of the data.
1 As tests of significance, rank methods have almost as much power as t methods to detect a real difference when samples are large, even for data which meet the distributional requirements.
Non-parametric methods are most often used to analyse data which do not meet the distributional requirements of parametric methods. In particular, skewed data are frequently analysed by non-parametric methods, although data transformation can often make the data suitable for parametric analyses.
2
Data that are scores rather than measurements may have many possible values, such as quality of life scales or data from visual analogue scales, while others have only a few possible values, such as Apgar scores or stage of disease. Scores with many values are often analysed using parametric methods, whereas those with few values tend to be analysed using rank methods, but there is no clear boundary between these cases.
To compensate for the advantage of being free of assumptions about the distribution of the data, rank methods have the disadvantage that they are mainly suited to hypothesis testing and no useful estimate is obtained, such as the average difference between two groups. Estimates and confidence intervals are easy to find with t methods. Non-parametric estimates and confidence intervals can be calculated, however, but depend on extra assumptions which are almost as strong as those for t methods.
3 Rank methods have the added disadvantage of not generalising to more complex situations, most obviously when we wish to use regression methods to adjust for several other factors.
Rank methods can generate strong views, with some people preferring them for all analyses and others believing that they have no place in statistics. We believe that rank methods are sometimes useful, but parametric methods are generally preferable as they provide estimates and confidence intervals and generalise to more complex analyses.
The choice of approach may also be related to sample size, as the distributional assumptions are more important for small samples. We consider the analysis of small data sets in a subsequent Statistics Notes.
On my first day of clinical rotations, I was confident that I wouldn't be another clueless medical student. I had worked diligently in my basic science courses to learn the pathophysiology of clinically relevant diseases and rehearsed for hours on end how to perform an impressive history and physical examination. Judging from the case-based questions I was doing, it seemed that my first day would be a walk in the park.
Then I saw my first patient, and it was as though all the mental cue cards that I had meticulously arranged and rehearsed fell from my hands to the floor in utter disarray. I wouldn't want to share with you all the embarrassment, but, suffice to say, a quick thinking resident had to add the words "… of gainful employment" to the end of a question that I had unthinkingly asked a 55 year old man: "So when would you say was your last period?" Bharat Kumar student, Saba University School of Medicine, Rye Brook, NY, USA bharatk85@gmail.com First day jitters
